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ABSTRACT
Using panel data for six Gulf Cooperation Council (GCC) coun-
tries from 1995–2014, we assess the impacts of several major
economic variables on intra-GCC food exports, and on GCC
food exports to the world. The GCC customs union had mini-
mal impact on intra-GCC food exports, but occasioned a sig-
nificant reduction in GCC food exports. Unlike GCC food
exports, intra-GCC food exports occurred among countries
with similar relative factor endowments, in agreement with
the Linder Hypothesis. Rising incomes and exchange rates
played significant roles in both intra-GCC food exports and
GCC food exports, while distance has lost its once-dominant
role.
KEYWORDS





The Gulf Cooperation Council (GCC) was founded in 1981 to foster coordi-
nation, integration, and interconnection among member countries Bahrain,
Kuwait, Oman, Saudi Arabia, Qatar, and United Arab Emirates. On January
1, 2003, the GCC adopted a customs union. This allowed the regional
grouping to institute a common external tariff of 5% on food items while
dismantling all tariffs among member countries. Theories and evidence show
that dismantling of tariffs within customs unions leads to increasing trade
within the customs union, while discouraging trade with non-member coun-
tries (Syropoulos 1999; Williamson and Bottrill 1971). Regional trade agree-
ments tend to increase welfare among member countries (Robinson and
Thierfelder 2002). Countries will gain when tariffs are lowered or eliminated
within customs unions, especially if the domestically produced commodity
and the commodity they import from the trading partner are net substitutes
(McMillan and McCann 1981).
In 2010, GCC food imports accounted for nearly 70% of total food
requirement (Alpen Capital 2015), and with the region’s fast-rising GDP
and populations, food import is projected to increase to US$ 53 billion by the
year 2020 (Economist Intelligence Unit 2010). For instance, according to the
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World Bank (2012), Arab countries constitute the largest bloc of wheat
importers, and they hold only 10% of the world’s stock of wheat. With
such a high food demand from the already high food import-dependent
GCC countries, GCC governments ask how the adoption of a customs
union affects their intra-GCC food trade and food security. To our knowl-
edge, no study has addressed this question.
This study evaluates the determinants of food trade in the GCC customs
union, including the impact of the GCC customs union using an augmen-
ted gravity model. We also employ the methods of Helpman (1987) to
investigate the impacts of relative differences in per capita GDP and the
relative sizes of the economies on intra-GCC trade. Theoretically, adoption
of the customs union by the GCC should lead to a large increase in intra-
GCC food exports for the following reasons: first, it provides significant
access to larger domestic supplies in Saudi Arabia, which is endowed with
more agricultural resources than all of the other GCC countries. Adoption
of the customs union may lead to both trade creation and trade diversion.
Trade creation may arise because small countries with very limited
amounts of agricultural resources, such as Bahrain and Qatar, would
now derive advantage in importing food from neighboring Saudi Arabia
and the United Arab Emirates instead of continuing to undertake costly
limited domestic food production. In other words, trade creation allows
countries to shift from high-cost domestic production to supplies from
lower-cost production in partner countries in the customs union. Second,
trade diversion may occur because proximity to other GCC agricultural
production may provide more reliable supply of some food items, espe-
cially vegetables previously imported from overseas. Notwithstanding,
there has been very little empirical research on intra-GCC food exports,
especially as it relates to the customs union. This is the first such
assessment.
II. Review of relevant literature
Many studies have focused on the effects of customs unions or general free
trade agreements on trade. Yu and Scully (1975) proved that customs union-
led trade, especially trade diversion, might generate positive welfare changes.
In a study on a bilateral trade agreement between Canada and the U.S.,
Furtan and van Melle (2004) observed that the persistence of non-tariff
barriers in a free trade situation reduced the quantities traded for a select
group of agricultural commodities. Ornelas (2007) envisioned a system of
rent extraction in which countries within a customs unions shift profits from
excluded countries when they coordinate external tariffs. Excluded countries
might be tempted to support free trade because they may feel left out by trade
diversion.
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Studying the effects of customs union on intra-GCC food trade requires
special attention, because intra-GCC food export trade differs from those of
other countries and free trade zones cited in the literature. Some GCC
countries currently have high dependence on domestic production in neigh-
boring GCC countries. For example, in 2011, Qatari imports of food from
Saudi Arabia satisfied domestic demand at high levels; 81% of potatoes, 96%
of beans, 94% of pumpkins, 87% of cucumbers, 86% of watermelons, 77% of
eggplants, and 68% of eggplants were imported from Saudi Arabia (Qatar
Statistics Authority 2012). Additionally, what distinguishes the GCC from
other free trade zones is that the countries have similar customs, languages,
and cross-border familial relationships which, for generations, have favored
cross-border trades. In such situations, the customs union could have been a
mere formalization of ongoing trade activities, instead of the creation of new
trade opportunities.
We employ the gravity model (Anderson and van Wincoop 2003), which
traces its roots to early seminal work such as Bergstrand (1985) and
Tinbergen (1962). In spite of the limited amount of empirical work on
intra-GCC food trade, the literature on studies estimating the determinants
of trade within trade agreement zones abound. For example, Okabe and
Urata (2014) assessed the impact of ASEAN Free Trade Area (AFTA) on
trade within ASEAN using the gravity model; the study found significant and
positive trade creation effects. Serlenga and Shin (2007) used the gravity
model to assess intra-EU trade. Jayasinghe and Sarker (2008) used an
extended gravity model to analyze trade creation and diversion effects of
the North American Free Trade Agreement (NAFTA). Finally, Lambert and
McKoy (2009) used a gravity model to assess the incidence of trade creation
and trade diversion in preferential trade agreements.
Similarly, using the gravity model and disaggregated (HS6) trade data,
Cipollina and Salvatici (2010) analyzed the impacts of preferences on EU
imports and concluded that preferences influence the extensive margin of
trade for the EU food imports from developing countries. They estimated,
rather than assigning, the extent of the preference margin using the ratio of
the highest applied duty for all exporters to the actual tariff for each com-
modity and proceeded in a two-stage Heckman estimation of the impacts of
the preference margins on trade to deal with zero trade flows. Ghazalian,
Larue, and Gervais (2011) used commodity-specific gravity equation to show
the evidence that, for meat commodities, the EU’s tariff-free access and the
NAFTA’s nontariff provisions are the main determinants of intra-trade
promotion for these RTAs. Olper and Raimondi (2009) focused on processed
food trade and included an iceberg trade cost in the gravity model to show
that trade policy remains the main determinant of trade costs for trade
between developed and emerging economies; they also found that, in both
developed and developing countries, geographical and historical factors affect
274 S. KAITIBIE AND M. A. RAKOTOARISOA
trade cost and trade. Sun and Reed (2010) estimated the effect of free trade
agreements on agricultural trade. Their analysis revealed that some free trade
agreements generated large increases in agricultural trade, with little empiri-
cal support for the lowering of trade barriers. An analysis of agro-food trade
in the EU (Bojnec and Ferto 2016) revealed rising levels of intra-industry
trade from EU membership and that agro-food exports were of higher quality
than imports of similar food items.
GCC economies appear to have generally similar demand structures. The
Linder Hypothesis (Linder 1961) suggests that, as economies become similar
by way of demand structure, they will trade more with each other. Per capita
income is commonly used as a proxy for demand structure because high-
income countries tend to develop comparative advantage in producing high-
quality goods, which are in high demand in their domestic markets (Hallak
2010). As the sizes of their economies become similar, countries tend to trade
more with each other (Helpman 1987).
III. Methods and data
Modeling issues
The dataset developed for this study was compiled in a panel data format; we
therefore anticipate several estimation concerns. First are the lesser problems
of autocorrelation and heteroscedasticity, respectively observed in time-series
and cross-section data, which render the ordinary least-squares estimator
inefficient. Second, there is a possibility that unobserved individual-specific
disturbances might be correlated with the regressors. Third, in the event that
we fail to reject independence between individual-specific disturbances and
the regressors, the applicable fixed-effects model may not be appropriate if
the model includes time-invariant regressors. These problems suggest that
one must carefully select the appropriate analytical approach for panel data
analysis.
To illustrate the problem and analytical approach, we first consider the
following cross-section time-series model:
Yit ¼ Xitβþ Ziδ þ εit " ði ¼ 1; :::::;N; t ¼ 1; :::::;TÞ
εit ¼ αi þ ηit
(1)
where Y is the dependent variable, X is a TN x k matrix of regressors, which
hence vary over time and cross-section, and Z is a TN x g matrix of time-
invariant regressors. We make the assumption that E(ηit|Xit, Zi) = 0 and Var
(ηit|Xit, Zi) = σ2η. The term αi is a time-invariant random disturbance, which
is independently distributed across cross-sections and has variance σ2α.
However, it is quite possible that αi is correlated with all or some regressors
such that E(αi|Xit, Zi) ≠ 0, which consequently implies that E(εit|Xit, Zi) ≠ 0. If
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these assumptions hold, the random-effects estimator is no longer consistent.
The fixed-effects estimator, though consistent, is not capable of estimating
coefficients for the time-invariant Zi variables.
To overcome these problems, estimators have been developed for dif-
ferent situations by Serlenga and Shin (2007), Plumper and Troger (2007),
Amemiya and MaCurdy (1986), and Hausman and Taylor (1981). The
CCEP-HT approach of Serlenga and Shin (2007) accounts for the existence
of both observed and unobserved common factors whose individual
responses are allowed to be heterogeneous. The fixed-effects vector decom-
position (FEVD) estimator of Plumper and Troger (2007) does not require
prior knowledge of correlation between αi and the regressors, and it
estimates coefficients for time-invariant variables. The Amemiya and
MaCurdy (1986) approach provides an instrumental variable estimator
for error components estimation based on different assumptions about
the sources of endogeneity as well as the variance-covariance properties
of the disturbances. Finally, the Hausman-Taylor estimator (Hausman and
Taylor 1981) provides an efficient estimator when αi is correlated with the
regressors while, at the same time, allowing for the estimation of coeffi-
cients for time-invariant regressors in panel data. The analytical approach
we utilized follows the following general steps: First, we estimated a
random-effects model. Second, we estimated a fixed-effects model. Third,
we conducted a Sargan-Hansen test (Hansen 1982; Sargan 1958) to deter-
mine if the random-effects estimator is consistent. Fourth, because the
Sargan-Hansen test revealed that the random-effects estimator is not con-
sistent, we estimated a Hausman-Taylor model due to the presence of
time-invariant regressors such as distance and land borders.
In the test for functional form noted earlier, if the null hypothesis that the
αi disturbances are not correlated with the regressors is not rejected, con-
ventional wisdom is that the random-effects estimator is deemed most
appropriate. In reality, the random-effects estimator would be asymptotically
efficient whereas the fixed-effects estimator would be consistent and
unbiased but not efficient (Hausman 1978). If the null hypothesis is rejected,
the random-effects estimator is both biased and inconsistent. However,
because the fixed-effects estimator does not estimate coefficients for time-
invariant regressors, we overcome the problem by presenting outputs from
the Hausman-Taylor estimator.
To illustrate the Hausman-Taylor concept, we reiterate that some expla-
natory variables are of the Xit types, varying over time and cross-section,
while others are of the time-invariant Zi types. The Hausman-Taylor model
is based on the concept of instrumental variables. We assume that Xit = [X1it,
X2it] and Zi = [Z1i, Z2i]. We further assume that the regressors X1it and Z1i
are not correlated with αi while X2it and Z2i are correlated with αi. We re-
write Equation 1 as
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Yit ¼ X1itβ1 þ X2itβ2 þ Z1iδ1 þ Z2iδ2 þ εit "fð i ¼ 1; :::::;N;
t ¼ 1; :::::;TÞg; εit ¼ αi þ ηit
(2)
where E αijX1it;Z1i½  ¼ 0, but E αijX2it;Z2i½ 0. In addition, Var αijXit;Zi½  ¼ σ2α
and Var εitjXit;Zi½  ¼ σ2 ¼ σ2α þ σ2η. Finally, corr εit; εisjXit;Zi½  ¼ ρ ¼ σ2α=σ2.
To obtain consistent estimates of β1, β2, δ1 and δ2, we use differences from
the temporal means of Y and X variables, along with instruments for X and Z
variables. The explanatory variables and their expected impacts are reported in
Table 1.
The gravity model of intra-GCC food exports
To estimate the determinants of intra-GCC food export trade, we adopted
variables from the classical gravity model of trade, while augmenting these
with other economics variables from the trade literature. Generally, trade
flows are differentiated by origin (Bergstrand 1985) and several studies have
followed through by using exports as dependent variable (Anderson and van
Wincoop 2003; McCallum 1995). Some GCC countries like Oman, United
Arab Emirates, and Saudi Arabia produce significant amounts of food; with
the relative ease of movement across borders, food from these countries are
shipped to higher-priced markets like Doha, Qatar. Consequently, we specify
a gravity model of intra-GCC food exports from country i to country j in
period t as:
ln EXPORTijt
  ¼ β0 þ β1 ln TGDPijt
 þ β2 POPPTNjt
 þ β3 ln DISTij
 
þ β4 ln BORDERij
 þ β5 CUNIONijt
 þ β6 ln RFEijt
 
þ β7 ln EXCHRRijt
 þ αij þ ηijt;
(3)
where the dependent variable is the value of food exports from country i to
country j. TGDP is the sum of the GDPs of the trading partners.
Representing the size of the economy in the gravity model, total GDP has
a positive effect on food exports. Alongside income, population is a major
driver of demand. POPPTN measures the population of the food importing
country. In the intra-GCC model, DIST measures road distance between the
capitals of the exporter and the importer because most intra-GCC food
shipment is by road transport. Countries would trade more with each other
if they were closer to each other and farther away from other trading
partners. BORDER is a categorical variable that takes the value of 1 when a
land border exists between trading partners and 0 otherwise. It is expected
that trade between GCC countries that are adjacent to each other will be
higher than trade with other countries; hence, the parameter is expected to be
positive. DIST and BORDER are time-invariant variables.
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The variable CUNION is also a categorical variable that takes the value of
1 if both trading partners are members of the GCC customs union and 0
otherwise. The GCC customs union came into existence in 2003, and all
GCC countries acceded at the same time. The GCC variable is expected to be
positive because the customs union would remove the last vestiges of trade
barriers along borders in the GCC.
Notable differences in per capita GDP reflect relative factor endowment
(RFE) between GCC countries or the demand structure of the respective
economies. The economic measure can be calculated as the log of the
absolute value of the difference between per capita GDPs of each set of
bilateral trading partners (Helpman 1987), such that
ln RFEijt
  ¼ per capita GDPit  per capita GDPjt
 : (4)
If the RFE is large, it means that there is a large difference in per capita GDP
and hence dissimilar demand structures between trading partners. On the
other hand, the RFE value would be small if the demand structures are
similar. As suggested by the Linder Hypothesis, trade increases among
countries with similar demand structures. Under this scenario, the coefficient
will be negative.
The trade literature is replete with references to possible determinants of
trade. For example, Egger and Pfaffermayr (2003) suggest that exchange rate
has a positive effect on trade if the value of exports is much larger than the
value of imports. Given the preponderance of fixed exchange rates in the
GCC, we used the ratio of nominal effective exchange rates instead of
bilateral exchange rates. The nominal effective exchange rate is a trade-
weighted currency index that appreciates as the domestic currency appreci-
ates and depreciates as the domestic currency depreciates. Depreciation in
the domestic currency makes exports more competitive; therefore, exchange
rate (EXCHRR in Equation 3) is expected to have a positive effect in the
model. The explanatory variables and their expected impacts are reported in
Table 1.
The gravity model of GCC food exports
For GCC food exports to the rest of the world, the gravity model in Equation
3 was reestimated, using appropriate data and the attendant dependent and
explanatory variables. Similar to the intra-GCC model, the dependent vari-
able is the value of food exports. It is expected that food exports from the
GCC will be positively impacted by total GDP and size of the population in
the food-importing country. Unlike the intra-GCC model, DIST was mea-
sured in air distance between capital cities. Nevertheless, we expect that
distance will have a negative effect on exports. In this model, BORDER
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takes a slightly different definition from the intra-GCC model—though still a
categorical variable, it takes the value of 1 when a contiguous border exits
between trading partners and 0 otherwise. The contiguous nature of the
border takes into account other positive effects of adjacency. If most of the
GCC food exports are to countries outside of GCC borders, the variable will
be negative.
The CUNION variable indicates whether the food-exporting country is
a member of the GCC customs union. Membership of the customs union
may foster intra-GCC food exports, at the expense of exports to countries
external to the GCC. Consequently, the customs union will have a nega-
tive impact on food exports to the rest of the world. As the GCC trades
with countries large and small around the world, relative factor endow-
ments will differ among trading partners. According to the Heckscher-
Ohlin theory of trade, as resource endowments become more dissimilar,
countries will produce (and export) goods in which they hold abundance
of specific resources. On the other hand, if the Linder Hypothesis is true,
bilateral export trade will increase between countries with similar factor
endowments. Factor endowments are unlikely to be similar with respect to
most of the GCC’s external trading partners; hence, in the RoW model,
we expect a positive relationship between food exports and factor endow-
ments, in support of the aforementioned Heckscher-Ohlin theory.
Finally, we use the ratio of bilateral exchange rates (i.e., exporter US$−1/
importer US$−1) to illustrate the effect of exchange rate on food exports. As
the importers’ demand for dollars rises over time, the dollar appreciates in
value relative to their domestic currencies. By extension, GCC currencies that
are pegged to the U.S. dollar also appreciate in value relative to the trading
partners’ domestic currencies. Thus, the coefficient may reveal a negative
relationship between food exports and exchange rate.
Sources of data
Aggregate food trade data for intra-GCC food exports were obtained from UN
Commodity Trade Statistics (UN COMTRADE) database. Additional data, such
as population, GDP, and per capita GDP, were obtained from the World Bank
country data. Nominal effective exchange rates for Bahrain, Oman, Qatar, Saudi
Arabia, andUnitedArab Emirates were obtained from the InternationalMonetary
Fund, whereas nominal effective exchange rate for Kuwait was obtained from
Reuters. Every effort was made to develop a complete dataset from 1995 to 2014,
but thatwas not always the case, because not all countries reported trade data for all
of the years. In the end, we developed an unbalanced panel dataset.
Means of some variables in the model are presented in Table 2. They
include values of food exports, distance, GDPs of food exporters and impor-
ters, exchange rate ratio, and relative factor endowments. Qatar exports the






































































































































































































































































































































































































































THE INTERNATIONAL TRADE JOURNAL 281
least amount of food while Saudi Arabia exports the most food within the
GCC. However, Saudi Arabia occasionally slaps export restrictions on food
exports, including well-publicized episodes in 2012 when fresh poultry and
five field crops were explicitly banned from the export market.
The averageGDP and recent data reported elsewhere reveal that Saudi Arabia is
the largest economy by far, followed byUnited Arab Emirates andQatar, although
the latter has the highest per capita income in the world. Bahrain remains the
smallest country and the smallest economy. Food items to/from Qatar travel the
shortest distance because Qatar shares a land border with Saudi Arabia and
contagious borders with Bahrain and United Arab Emirates. On the other hand,
Omani-traded food items travelled the longest average distance. Qatar, with the
highest per capita GDP in the GCC, records the highest average RFE value, while
Oman records the lowest value.
Model estimation
First, we estimated the econometric relationship in Equation 3 for intra-GCC
food exports and GCC food exports to the world using a fixed-effects
estimator, followed by a random-effects estimator. The Sargan-Hansen test
revealed that the fixed-effects estimator is most appropriate for both models.
However, as previously mentioned, the fixed-effects estimator does not
provide parameter estimates for time-invariant variables such as distance
and the presence of a land border. To be able to provide parameter estimates
for both time-invariant variables distance and land border, we reestimated
both models using the Hausman-Taylor estimator.
In order to estimate the Hausman-Taylor model, we needed to identify the
set of exogenous and endogenous explanatory variables. Based on extensive
knowledge of the explanatory variables, total GDP, import country popula-
tion, relative factor endowment, and exchange rate were selected as endo-
genous variables, whereas membership in the customs union, border, and
distance between trading partners constitute the exogenous set. Therefore,
following Equation 2, the X and Z vectors were disaggregated as follows:
X1it = [CUNION]; X2it = [TGDP, POPPTN, RFE, EXCHRR]; Z1i = [DIST,
BORDER]; and Z2i = []. A similar disaggregation was made for both the
intra-GCC food export model and the model of GCC food exports to the rest
of the world.
In theory, it is possible for population to have a collinear relationship with
other explanatory variables such as total GDP and relative factor endowment.
In consequence, we provide a set of Pearson product-moment correlation
coefficients in Table 3 in order to identify and rectify such possible relation-
ships. Indeed, especially with respect to the intra-GCC export model, total
GDP and import country population have relatively high positive correlation.
The possibility exists that affected coefficients may be unstable, with
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incorrect signs and large standard errors. Therefore, we estimated two
Hausman-Taylor models: Equation 3, and a reduced model that excludes
import country population as an explanatory variable. All models were
estimated using StataTM 14 software.
IV. Results and discussion
We present parameter estimates for the fixed-effects estimator, the random-
effects estimator, and the Hausman-Taylor estimators for Equation 3 in
Tables 4 and 5. In both cases, Sargan Hansen tests revealed that the ran-
dom-effects estimator is not consistent. Consequently, we used the
Hausman-Taylor model in order to estimate parameters for the time-invar-
iant variables.
Determinants of total intra-GCC food exports
In Table 4, we present parameter estimates for the fixed-effects estimator, the
random-effects estimator, and the Hausman-Taylor estimator. The model
from Equation 3 evaluates the determinants of intra-GCC food exports. The
Sargan-Hansen test (χ2 = 14.341; p-value = 0.0136) revealed that the random-
effects estimator is not consistent. As a result, the explanation of the deter-
minants of intra-GCC exports therefore focuses on the parameter estimates
of the Hausman-Taylor estimator; i.e., Hausman-Taylor (1). The factors most
likely to affect intra-GCC food exports are total GDP, relative factor endow-
ment, exchange rate, and to a lesser extent, import country population.
Total GDP is a highly significant determinant of aggregate intra-GCC food
trade. A 1% increase in total GDP will lead to approximately 0.70% increase
in intra-GCC food exports. The elasticity value reveals a less-than-propor-
tionate increase in food exports. Income is one of the main drivers of food
demand, and this is confirmed here and in other studies (e.g., Lambert and
McKoy 2009). Specifically, a study on intra-EU trade (Serlenga and Shin
2007) found total GDP to be positive and statistically significant. The GCC
countries have experienced large increases in income over the years, and this
has increased demand for different kinds of food items.
Import country population, another known demand driver, is positive and
yet weakly statistically significant. As populations rise, there are expectations
of higher food demand and hence food imports to meet the demand. For
example, between December 2015 and December 2016, the population of the
State of Qatar increased by 7.3%. This calls for increased domestic produc-
tion or increased flow of imports. The GCC region has large populations of
expatriates from different countries, including India, Nepal, Sri Lanka,
Bangladesh, Egypt, and the Philippines. Due to rising demand for specific
home-country food items, GCC countries routinely oblige with significant
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amounts of food imports from these countries. The Qatar food security
master plan envisaged a situation of new food preferences for the diverse
expatriate populations, and appropriately planned for it through imports and
expanded domestic production (QNFSP 2013).
The marginal impact of distance on total food trade within the GCC is
expectedly negative, but not statistically significant. The insignificant change
in food export flows due to distance reflects the adjacency of Saudi Arabia,
the largest exporter to the other GCC countries. In addition, the GCC area is
relatively small, such that road distances for food transportation are relatively
short. In a study of intra-EU trade, distance was negative and statistically
significant (Serlenga and Shin 2007). Distance was also negative and statis-
tically significant in intra-ASEAN trade (Okabe and Urata 2014), as well as in
intra-industry agri-food trade in Visegrad countries (Jámbor 2014). It is
worth noting that both the EU and ASEAN are significantly larger free
trade areas than the GCC. Hence, intra-EU and intra-ASEAN food exports
cover considerably longer distances than in the GCC.
The adjacency variable, BORDER, determines whether trade is higher
between countries sharing a land border where it is so much easier to
move goods across international boundaries, especially with the absence of
tariffs in the customs union. This variable is positive yet statistically insig-
nificant. Food in the average GCC market comes from both near and far. For
example, a significant amount of Qatar’s food is from the United Arab
Emirates and Oman, both GCC countries that do not share a land border
with Qatar. Similarly, large amounts of food originate from Saudi Arabia, a
country that shares a land border with Qatar.
With the inauguration of the GCC customs union, expectations rose of
increased intra-GCC trade, as is usually the case with customs unions. In this
study, the effect of GCC membership on food exports is counterintuitively
negative, but not significantly different from zero. Clearly, membership in
the GCC customs union did not lead to a significant increase in food exports
among member countries. Quite possibly, there were already large amounts
of food exports within the GCC, buoyed by extremely low levels of taxation, a
common heritage, common language, cross-border familial relationships,
and limited non-tariff barriers. The customs union merely formalized the
state of trade affairs.
In this study and in much of the literature, relative factor endowments and
the countries’ demand structures are represented by differences in per capita
GDP. Large differences in factor endowments could lead to large volumes of
trade (Helpman 1987), as countries focus on the production (and export) of
goods for which there is an abundance of resources. This is a postulate of the
Heckscher-Ohlin trade theory. However, this is not always the case. In
Table 4, the variable is negative and highly statistically significant. This
indicates that smaller differences in factor endowments are happening as
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aggregate GDP positively drives food exports. This finding is also in agree-
ment with the Linder Hypothesis on international trade, which holds that as
demand structures between countries become more similar, trade between
them will increase. Ferto and Jambor (2015) confirmed that relative factor
endowments are drivers of Hungarian agri-food trade with the EU, especially
as relative factor endowments become similar between trading partners. This,
too, is in agreement with the Linder Hypothesis. GCC countries are generally
wealthy and per capita GDP values tend to converge, except for Qatar, whose
per capita GDP has increased rather exponentially and diverged from the rest
of the GCC in recent years.
There is a preponderance of fixed exchange rate regimes among GCC
countries; the currencies are pegged to the U.S. dollar, except for Kuwait,
which replaced the U.S. peg with a basket of currencies in 2010. U.S. dollar
exchange rates are thus mostly invariant over time, so we opted for the ratio
of nominal effective exchange rates because food export decisions are not
necessarily made in isolation from trade in other commodities. Depreciation
in the exporters’ currency will be captured by a depreciating nominal effec-
tive rate. Similarly, if the value of the domestic currency appreciates, the
value of the nominal effective exchange rate will also appreciate. As postu-
lated, food exports become more competitive when the domestic currency
depreciates, relative to the foreign currency. Accordingly, the exchange rate
variable is positive, reflecting a depreciation in the nominal effective
exchange rate of the food exporter, and hence a positive impact on food
exports. The magnitude of the potential impact is considerably larger than
the impacts of other independent variables in the model, perhaps a reflection
of the stickiness of exchange rates in this region or merely capturing the
larger trade effect. The second Hausman-Taylor estimator (Hausman-Taylor
estimator (2)), which excludes import country population as an explanatory
variable, revealed coefficients that were nearly similar to the first model.
Determinants of GCC food exports
The GCC is by far a net food importer in almost all food categories,
including nearly 100% of wheat and other cereals. The larger Arab region
imports nearly 56% of the cereal calories consumed (World Bank/FAO
2012). Consequently, a model of food exports by GCC countries is likely to
be fraught with analytical problems because GCC food exports are sometimes
intermittent, with relatively low export values. For example, whereas the
Sargan-Hansen test (χ2 = 202.103; p-value = 0.0000) revealed in Table 5
that the fixed-effects estimator is more appropriate, the Hausman-Taylor
estimator—i.e. Hausman-Taylor (1)—produced counterintuitively large para-
meter estimates for distance and the contiguous border effect, although the
model was determined as properly identified.
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To resolve this matter, we dropped the import country population from
the model because it had a correlation coefficient of 0.4830 with total GDP.
Unfortunately, the overidentification test revealed that one or both exogen-
ous variables in the reduced model—i.e. Hausman-Taylor (2), customs union
and distance—may not be sufficiently exogenous or correlated with the fixed-
effects term. That result notwithstanding, we proceeded with the interpreta-
tion of the relationship between GCC food exports and its main determi-
nants—total GDP, customs union membership, and exchange rate. In reality,
we believe both variables are exogenous, and this is confirmed in Hausman-
Taylor (1) model, where they constitute the subset of exogenous variables
that were confirmed as being exogenous by the Sargan-Hansen test.
In the Hausman-Taylor (2) model, both distance and the relative factor
endowment variables are not statistically significant. GCC food exports go to
countries as far away as Argentina, Brazil, Australia, and New Zealand. With
developments in transportation, such as almost daily flights by Gulf Carriers
Emirates, Etihad, and Qatar Airways to some of the export destinations,
distance no longer seems to hold the same level of importance as before.
Similarly, GCC countries export food and ordinarily trade with many coun-
tries, some of whom have similar factor endowments to GCC countries,
while factor endowments in others are substantially dissimilar. It is possible
for GCC trade and export activities to coincide with the Linder Hypothesis or
with the Heckscher-Ohlin theory, without necessarily being driven by either
constructs. The net result is that relative factor endowment does not explain
why GCC countries export food to other countries outside of the GCC
region.
Total GDP is again positive and highly statistically significant. Compared
with the intra-GCC model, the coefficient of approximately 1.34 reveals that
the change in food export trade per unit change in total GDP is more than
proportionate. Income has a stronger impact on GCC food exports to the rest
of the world than was observed with intra-GCC food exports. Acceding to
the customs union appeared to have decreased food exports from the GCC.
The coefficient is expectedly negative and statistically significant. Removal of
the last vestiges of trade barriers, backed by rising populations, higher
incomes, and conspicuously higher market prices in some GCC countries
such as Qatar, may have played a large role in diverting trade away from
countries external to the GCC.
Exchange rate is statistically significant and the coefficient is negative.
Importers generally have an insatiable demand for U.S. dollars needed to
pay for imports. Rising demand for U.S. dollars tends to lead to apprecia-
tion in the value of the U.S. dollar, unless, of course, there is an exact
corresponding increase in the supply of U.S. dollars by affected central
banks. As the U.S. dollar appreciates in value, almost all GCC countries will
record an appreciation in the values of their domestic currencies due to the
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fixed exchange rate regimes. The appreciation in GCC currencies explains
the negative change in the value of GCC food exports relative to the ratio of
bilateral exchange rates.
V. Summary and conclusion
This study evaluates some of the determinants of food exports within the
GCC customs union, as well as food exports from the GCC customs union.
Due to the relatively harsh climate, and limited amounts of agricultural water
and arable land, GCC countries are generally net food importers. However,
some countries, such as Oman, the United Arab Emirates, and Saudi Arabia,
produce significant amounts of food. The GCC customs union came into
effect on January 1, 2003, and has characteristics that may be different from
many others. It brings together six countries in a relatively smaller region
which is characterized by cross-border familial relationships, similar lan-
guage, culture, and religious considerations that have long kept taxes low
or non-existent, fixed exchange rate regimes, and extremely limited resources
for food production. Under these circumstances, the study evaluates the
impact of some main economic variables on intra-GCC food exports as
well as GCC food exports to the rest of the world. Data for this study were
assembled from UN COMTRADE, World Bank, International Monetary
Fund, and Reuters for six GCC countries from 1995 to 2014. An unbalanced
panel dataset was developed. Panel data techniques were used to develop and
estimate the econometric models. For each set of analyses, the Sargan-
Hansen test revealed that the random-effects estimator was not consistent.
Consequently, we estimated the parameters using the Hausman-Taylor esti-
mator. This is consistent with econometric logic in trade models, which
suggests that individual specific random disturbances in panel data are
routinely correlated with regressors, making the fixed-effects estimator not
only consistent and unbiased, but also efficient.
Results reveal that incomes are positively, statistically significant determi-
nants of food export in both models. In agreement with the standard gravity
model, the value of trade is directly proportional to the sizes of the econo-
mies of the trading partners. However, distance appears to have lost its role
as a major determinant of trade. Unsurprisingly, developments in transpor-
tation technologies, including long-haul flights and refrigerated compart-
mentalized shipping, have reduced the negative effect of distance on trade.
In the intra-GCC export model, membership in the customs union has
little effect on food exports. However, GCC membership appeared to have
reduced the amount of GCC food exported to countries outside of the GCC.
Noting these differences, a future study on trade creation and trade diversion
enabled by the customs union is in order for food and other commodities.
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Factor endowments among GCC countries are generally quite similar to
each other, and this seems to be fueling intra-GCC food exports. The
results are in conformity with the Linder Hypothesis, which posits that
countries trade with each other when their factor endowments become
more similar. For food exports to countries outside of the GCC region,
relative factor endowment is not a significant determinant. The GCC
countries with similar factor endowment are trading with many different
countries, some with similar factor endowments and others with dissim-
ilar factor endowments. Food exports by GCC countries may thus some-
times coincide with the Linder Hypothesis and, in other cases, with the
Heckscher-Ohlin theory, but none of these concepts is driving interna-
tional food exports.
Exchange rates are major determinants of food exports. Due to the pre-
ponderance of fixed exchange rate regimes, we used the ratio of nominal
effective exchange rates as the measure of exchange rate in the intra-GCC
model. In the intra-GCC models, depreciation in the nominal effective
exchange rates is positively related to food exports. In the GCC food export
model, the ratio of bilateral exchange rates also has a significant effect on
food exports. The negative effect merely reflected the strengthening nature of
GCC currencies due to increasing demand for the U.S. dollar by food
importing countries.
Our investigation has been limited by data availability. However, if data
become available, an additional extension of this study will be to assess how
the envisaged domestic and overseas investments in food production, espe-
cially by the richest GCC countries, affect the intra-GCC trade. Moreover,
examining the impacts of major shifts in regional and global trade agree-
ments (such as TTIP) will also be a valuable addition. This study’s findings,
though not underestimating the importance of the GCC customs union,
imply that, besides trade policy and agreements, structural developments
that boost member countries’ production and income remain key to increase
food purchase and trade.
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